Bone mineral density measurements are used increasingly to assess the future risk of fracture and to monitor the response to treatment. The lumbar region, which is usually used for these measurements (L1-L4), is the most reproducible. It is also commonly affected by degenerative spinal disease, including osteophytosis, the prevalence of which increases dramatically with age.' Other small studies on whether lumbar bone mineral density measurements (SAS software).
Bone mineral density measurements are used increasingly to assess the future risk of fracture and to monitor the response to treatment. The lumbar region, which is usually used for these measurements (L1-L4), is the most reproducible. It is also commonly affected by degenerative spinal disease, including osteophytosis, the prevalence of which increases dramatically with age.' Other small studies on whether lumbar bone mineral density measurements are affected by osteophytes have been contradictory.) 4 We have investigated to what extent varying degrees of spinal osteophytosis can affect bone mineral density measurements in the common clinical setting of women presenting with vertebral fractures.
Subjects, methods, and results
Ninety three postmenopausal women (aged 46-93) who presented to the osteoporosis clinic with at least one vertebral fracture were studied. We defined vertebral fracture as a 20% or greater reduction in vertebral height in lateral spine radiographs. Dual x ray absorptiometry (quantitative digital radiography 1000/whole body; QDR 1000/W) was used to measure lumbar spine bone density (L1-L4) and femoral neck bone density. The lateral spine radiographs were graded independently for the severity of osteophytosis by the method of Orwoll et al (OAO=none, OAI=mild, OA2=moderate, OA3=severe).' The presence or absence of vascular calcification in the aorta was also noted. The groups were compared by analysis of covariance (SAS software).
The mean lumbar spine bone density measurements adjusted for age and weight in all three groups with osteophytosis (OA1-OA3) were significantly higher than in the group with no osteophytosis (OAO; p < 0-001) (table). The most severe osteophytosis group (OA3) had an adjusted mean lumbar spine bone density 321-% higher (950% confidence interval 23-5 to 40 7), and densities in the OA1 and OA2 groups were increased by smaller amounts-21-1% (13-0 to 29 2) and 20-2% (12-7 to 27-7) respectively. Overall the presence of even mild osteophytosis produced on average a 24-0% (17-7 to 30 3) increase in lumbar spine bone density.
The adjusted mean femoral neck bone density was higher in the osteophytosis groups (OA1-OA3) compared with the no osteophytosis group (OAO). However, the increases, ranging from a nonsignificant 1-8% (95% confidence interval -3-6 to 72) in the OA1 group to 11-1% (53 to 16-9) in the OA3 group, were smaller than those seen in the lumbar spine. When the osteophyte groups were combined (OA1 +OA2+0A3) the resulting adjusted mean femoral neck bone density was 8-2% higher (4-1 to 12-3) than in the no osteophytosis (OAO) group (p=0-021).
The relative contribution of osteophytes to the variance in lumbar spine bone density was assessed by multiple regression. Osteophytes had the greatest effect on bone density, explaining 27% of the variance (r2), whereas adding age and weight to the model explained only a further 13%, producing a total r2 of 0 40.
Forty subjects (43%) had evidence of vascular calcification. The mean lumbar spine bone density measurements adjusted for age and osteophytosis grade for the vascular calcification and no calcification groups were 0 772 g/cm2 and 0-812 g/cm2 respectively. There was no significant difference in adjusted mean lumbar spine bone density between the two groups (p=024).
Comment
These data show that in postmenopausal women with fractures even mild osteophytosis can lead to falsely increased lumbar spine bone mineral density measurements. As osteophytosis is common in older women the presence of osteophytes is likely to cause problems in interpreting lumbar spine bone density results. Although cross sectional, our data also suggest caution in interpreting changes in lumbar spine bone density in prospective studies or trials unless changes in osteophytes are also noted.
Our results suggest that spinal osteophytosis does not affect femoral neck bone density to the same extent as lumbar spine bone density. Although in elderly people neck scans are often considered more difficult owing to poor positioning and poor patient mobility, these data imply that in the presence of spinal osteophytosis the femoral neck is a more reliable site for estimating bone mineral density. Our finding of a small (8 2%) increase in femoral neck bone density in women with spinal osteophytosis is consistent with the hypothesis of an inverse relation between osteoarthritis and osteoporosis. 5 In conclusion our study shows that in postmenopausal women with fractures the common finding of mild spinal osteophytosis can lead to misleadingly high lumbar spine bone density readings and may mask the degree of underlying spinal osteoporosis. Our data suggest that, in older patients with vertebral fracture, unless the spine looks clear of osteophytes radiologically the femoral neck should be used to assess bone mineral density. Case report A female patient, bom in 1923, lived in a rural area of westem Norway, where Lyme disease is endemic. In the summer of 1972 she developed a rash typical of erythema migrans on her right flank. She did not recall any tick bite. The lesion disappeared after some weeks. Thereafter she developed a transient buming pain on the right side of the body and a transient right sided Bell's palsy followed by a contralateral Bell's palsy. Afterwards she constantly had migratory myalgias, arthralgias, and malaise consistent with chronic borrelia infection. She was not given antibacterial treatment.
In the spring of 1990 she developed a persistent stabbing pain centrally in the chest, buming sensations on the right side of the body, an increasing exertional dyspnoea, feelings of cold, and a growing malaise. On admission to hospital early in June 1990, she had dyspnoea with moderate exertion. Clinical examination revealed a sequela on the left side after Bell's palsy. Her 
